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(54) Multiple cutting machine for rolls of kitchen paper and/or toilet paper 


(57) A device for the selection and elimination of 
crop ends of rolls of kitchen towel and/or toilet paper, in 
which the device is supplied by at least one row of fin- 
ished rolls (12) and by top and tail crop ends (13) cut in 
sequence from at least one log, and including a structure 
(14) supporting an upper belt unit (16) and a lower belt 
unit (1 5a, 1 5b), facing each otherto receive the rolls (12) 
and crop ends (1 3), the lower belt unit (1 5a, 1 5b) having 


a first belt subunit (1 5a) and a second belt subunit (1 5b) 
separated by an opening (26), upstream the first belt 
subunit (1 5a) with a fixed lower surf ace (32) underneath 
the upper belt unit (16) to turnover the crop ends (13) 
and with a contact means (33, 35) being provided at the 
entrance of opening (26), on the turned crop ends to ro- 
tate them into the opening (26), letting the cut and fin- 
ished rolls (12) pass by. 
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Description 

[0001 ] The present invention refers to a device for the 
selection and elimination of crop ends of rolls of kitchen 
towel and/or toilet paper. 

[0002] In the production sectorof rolls of kitchen towel 
and/or toilet paper, for example, it is known to begin with 
wound rolls of a predetermined diameter and of a certain 
height, e.g. approximately two metres, and then pro- 
ceed with the production of single rolls, e.g. starting with 
approx. 200 mm in length, ready for distribution. 
[0003] This operation is carried out on special cropper 
machines which receive, for example, the single roll, 
known as a log, and which is cut in sequence into a large 
number of rolls, each of the required size. 
[0004] In addition to obtaining a certain number of 
rolls from each single roll or log, a certain quantity of top 
and/or tail logs, known as crop ends are produced which 
must be eliminated. Both the cut and finished rolls as 
well as the crop ends are made to advance on a con- 
veyor, usually of push type, used for the evacuation of 
the finished rolls. 

[0005] Various methods and devices have been pro- 
posed which allow, in some way, the separation of these 
crop ends left over from the initial roll or log. However, 
the known devices present the problem of having diffi- 
culty in eliminating the crop ends which tend to cause 
unloading problems and remain on the conveyor. 
[0006] Moreover, there are basically two types of elim- 
ination systems in current use: the first works by the suc- 
tion of just the rolls and not the crop ends, and a second 
which works by the maintenance of just the rolls using 
special mechanical grasping parts. Both systems must 
be adjusted to suit the rolls being processed; besides, 
the first case has suction difficulties with an increase in 
the weight of the single rolls. In the second case, the 
mechanical parts mark the roll surface which results in 
a poor quality product. 

[0007] The aim of the present invention is to produce 
a device for the selection and elimination of these crop 
ends which are generated in a cropper machine and 
which must be separated from the rolls of kitchen towel 
and/or toilet paper which are cut to the required size, 
selected and transported one after the other. 
[0008] Another aim of the present invention is to pro- 
duce an extremely simple and practical device which en- 
sures the elimination of log crop ends, whatever their 
size. 

[0009] These and other aims, according to the 
present invention, are reached by producing a device 
for the selection and elimination of crop ends of rolls of 
kitchen towel and/or toilet paper as shown in claim 1 . 
[0010] Further characteristics are envisaged in the 
dependent claims. 

[0011] The characteristics and advantages of a de- 
vice for the selection and elimination of crop ends of rolls 
of kitchen towel and/or toilet paper according to the 
present invention, will become more apparent from the 
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following description, provided by way of non-limiting 
example with reference to the attached schematic draw- 
ings, in which: 

figure 1 is a perspective view of a device according 
to the present invention; 

figure 2 is a side elevation view of the device in fig- 
ure 1, 

figure 3 is a front view from one end of the invention 
device, 

figure 4 is an enlarged, partially sectioned, view of 
a detail of figure 3 : 

figure 5 is an enlarged view of a detail of figure 2. 

[0012] With reference to the figures, a device for the 
selection and elimination of crop ends of rolls of kitchen 
towel and/or toilet paper denoted, as a whole, by 11, 
which in general can be combined with a cropper ma- 
chine. 

[0013] The device is positioned below a cropper ma- 
chine of one or more logs (not shown and in itself known) 
and is supplied in sequence by rows of finished rolls 12, 
in addition to top and tail crop ends 13 of the cut log. 
The example shows a device in which it is possible to 
receive, simultaneously and in parallel, three logs divid- 
ed into rolls 12. 

[0014] The device basically includes, on a fixed sup- 
porting structure, e.g. consisting of two side frames, only 
one of which is partially shown in 14, a fixed lower belt 
unit 15a and 15b and a moving upper belt unit 16, mov- 
able vertically in relation to the lower belt unit 15a and 
15b. 

[0015] The moving upper belt unit 1 6 has belts 1 7, for 
example three, ring wound between two end shafts 18 
carrying pulleys 27 and the first shaft 18 is rotation op- 
erated by a motor 19. The ends of shafts 1 8 are set on 
movable support plates 20, in relation to shoulders 14, 
by means of a screw-nut screw system 21 so as to pro- 
vide height adjustment in relation to the lower belt unit 
15a and 15b. The plates 20 are on both shoulders 14, 
but figure 1 only shows one side. This lower belt unit has 
a first lower belt subunit 15a, with belts 22, these also 
being set around end shafts 23' on one side and 23" on 
the other, bearing pulleys 27 and 28. The first shaft 23' 
draws motion through a transmission 24 from the upper 
belt unit 16. 

[0016] After a short empty section under the upper 
belt unit 1 6, which defines an opening 26, clearly visible 
in figure 1 , the second lower belt subunit 15b is set, in 
which belts 30 are also arranged between end shafts 
29' and 29", the second of which 29" draws motion from 
the first lower belt subunit 15a. 

[0017] Naturally the belts define a run in which the fin- 
ished rolls 1 2 and the crop ends 1 3 are transported. For 
this purpose, the sections facing the belts 17, 22, and 
30 move in the same direction as arrow 25, so as to en- 
close and advance the rolls 12 and also the crop ends 
13. 
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[001 8] Continuous lateral guides 31 are arranged op- 
posite each of the lower belts 22 and 30 which keep the 
rolls 12 in line above the belts, guiding them sideways 
on their run between the upper belt unit 1 6 and the lower 
belt unit 1 5a and 1 5b. It should be noted that the upper 
belt unit 16 faces the exit of the cropper conveyor (not 
shown) before the first lower belt subunit 15a. In addi- 
tion, the linear advancement speed of belts 17, 22 and 
30 is greater than the advancement speed of the push 
conveyor of the cropper, so as to be able to move the 
rolls 12 and crop ends 13 away from each other which, 
in the cropper conveyor, are pushed from behind by the 
pusher and hence are joined to each other. 
[001 9] Therefore it must be noted that in order to com- 
plete the run of rolls 1 2 and crop ends 1 3, a lower fixed 
surface 32 is set at the cropper conveyor exit, under- 
neath and facing the initial part of the upper belt unit 1 6. 
In this way the rolls 12 and crop ends 13 are always 
guided during their advancement. The collaboration be- 
tween the upper belts 1 7 and the lower fixed surface 32 
causes the turnover of crop ends 1 3 which, at the lower 
belt 22 entrance first subunit 15, are set down on it and 
hence turned over are transported by the lower belt 22.* 
[0020] Near the end part of belts 22, alongside the 
belts and before opening 26, are located a pair of flang- 
es 33, transversally and at opposite parts of each belt 
22, on the upper shaft 23", which bears the pair of pul- 
leys 28. 

[0021] These flanges 33, on faces 34 turned inwards 
towards the upper branch of belt 22 are equipped with 
a rubbery material, for example an O-ring 35. This CD- 
ring 35 thus engages with the external sides of the in- 
coming crop ends 13 turned over so as to occupy the 
entire belt. 

[0022] This O-ring 35 or rubbery material jams the 
crop end 13, engaging with its sides, and drags it in a 
downwards rotary motion into opening 26, unloading it 
from belt 22. Hence a contact means (33, 35) is pro- 
duced on the turned crop ends 1 3 to rotate them into the 
opening 26 which, in any case, lets the cut and finished 
rolls 12 pass. 

[0023] In fact, the rolls 12, as clearly visible in figure 
3, do not engage with the rubbery material 35 and are 
dragged, enclosed between the belts 17 and 22 above 
opening 26, moving above belts 30 of the second lower 
belt subunit 15b and continuing their advancement. 
[0024] It must be noted that the size of opening 26 can 
be adjusted, for the passing of short rolls 1 2, by any me- 
chanical, pneumatic or electrostatic maintenance sys- 
tem of the short rolls while crossing the same opening 
26. 

[0025] Figure 2 shows an example of how the opening 
26 can be be mechanically limited in its size by a tongue 
36, pivoted in 37 to an end in the initial part of belts 30 
of the second lower belt subunit 15b. 
[0026] The tongue 36 is normally kept raised by a spi- 
ral spring 3B so as to limit the size of the opening 26. In 
fact an opening 26, reduced in size by tongue 36 is us - 


ful to receive and eliminate the crop ends of toilet paper 
rolls 12, i.e. of short size, and to ensure the passing of 
rolls 12 of the toilet paper itself. On the contrary, when 
rolls of kitchen towel are handled with longer axial di- 

5 mension, the tongue 36 can be turned downwards to 
eliminate such bulkier crop ends 13 though anyhow en- 
suring the passing of rolls 12. In fact, spring 38 is able 
to yield if stressed by crop ends which are enclosed and 
rotationally dragged by the flanges 33, but prevents the 

io rotation of tongue 36 when a roll 12, passing above it, 
is dragged into contact with belts 17, 22 and 30 of the 
device (figure 5). 

[0027] Although the operation of the device is ex- 
tremely simple and evident from that so far described, 

*5 jt will be briefly outlined as follows. 

[0028] As has been said, the logs are cut into equal 
portions in the cropper, resulting in top and tail crop 
ends. Hence lined up, one after the other, the rolls 12 
and crop ends 13 are set going by a push-conveyor 

20 joined to the cropper in the device of the present inven- 
tion. 

[0029] The top crop end 13 meets the upper belt unit 
16 and the fixed lower surface 32. The friction on the 
fixed plane of the crop end 13 in collaboration with the 

25 advancement of belts 17 causes the turnover of the 
same crop end 13. In addition, due to the linear ad- 
vancement speed of the cited belts 1 7 and the belts 22 
of lower belt subunit 15a and 15b, greater compared to 
the linear evacuation speed of the conveyor joined to 

30 the cropper, both the crop ends 13 as well as rolls 12 
move away from each other. 

[0030] The crop ends 13 thus advance transported 
only by the belts 22 until the evacuation area at opening 
26. Having reached here, the crop ends 1 3, engage with 

35 the flanges 33, enclosed by the O-rings 35 and are 
forced to rotate into the opening 26 so as to be unloaded 
downwards. Such flanges, however, do not interfere 
with the rolls 1 2 in advancement which are able to con- 
tinue between the belts 1 7 and the successive belts 30. 

40 [0031] As said previously, in the area of opening 26, 
in the case of long rolls, i.e. kitchen towel, the rolls are 
simply enclosed between the upper belts 17 and the 
lower belts 22 and 30 due to their length; there is no 
danger that the roll accidentally drops into the opening 

« 26, 

[0032] In the case of short roils, i.e. toilet paper, the 
holding of rolls during the surmounting slage of opening 
26 is helped by the presence of tongue 36, kept in po- 
sition by spring 38 which is calibrated so as to stand the 

50 roll weight, but to yield to rotation when put under strain 
by the engaged crop end and pushed by flanges 33. 
[0033] The crop ends 13 are then conveyed outside 
the device by an evacuation belt, not shown, while the 
rolls 12 continue towards packaging below the device. 

55 [0034] A device, according to the present invention, 
thus solves all the problems of the previous technique 
and allows, in a reliable and simple way, the handling of 
both rolls as well as crop ends without any problems, 
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resulting in high productivity of the roll manufacturing 
equipment. 

[0035] Advantageously, it must be noted that should 
the diameter of the logs or cut rolls vary, it is possible to 
adjust the distance between the facing belts 1 7, 22 and 5 
30. In fact, it has been said that the upper belt unit 1 6 is 
mobile, i.e. movable vertically in relation to the lowerbelt 
unit 1 5a and 1 5b. Adjusting the screw-nut screw system 
21 on the fixed structure or on the two side frames 14 it 
is possible to vary the distance, as required, between 10 
the moving upper belt unit 1 6, or belts 1 7, and the fixed 
lower belt unit 1 5a and 1 5b ; or belts 22 and 30 : changing 
the distance to match the diameter of logs being treated. 

15 

Claims 

1. A device for the selection and elimination of crop 
ends of rolls of kitchen towel and/or toilet paper, the 
device being supplied by at least one successive 20 
row of finished rolls (12) and cut top and tail crop 
ends (13) of at least one log, characterised in that 
it includes a fixed structure (14), supporting an up-* 
per belt unit (1 6) and a lower belt unit (1 5a and 1 5b), 
facing each other to receive said rolls (12) and crop 25 
ends (13), said lower belt unit (15a and 15b) having 
a first lower belt subunit (15a) and a second lower 
belt subunit (15b) separated by an opening (26) 
above said first lower belt subunit (1 5a) a fixed low- 
er surface (32) being envisaged below said upper 30 
belt unit (16) to turnover said crop ends (13) and 
there being envisaged, at the entrance of said open- 
ing (26), a contact means (33, 35) on said crop ends 
(13) turned over to rotate them into said opening 
(26), letting the cut and finished rolls (12) pass. 

2. A device as in claim 1 , characterised In that said 
contact means consist of two flanges (33), located 
on opposite parts of a belt (22) and carried by a shaft 
(23") bearing a winding pulley (28) of said belt (22), 
said flanges (33) on faces (34) turned inwards to- 11 
wards an upper branch of said belt (22), being 
equipped with a rubbery material (35) that engages 

with the external sides of a crop end (13) turned 
over to occupy the entire belt (22). 

3. A device as in claim 2, characterised in that said 
rubbery material consists of an O-ring (35). 

4. A device as in claim 1 , characterised in that said 
upper belt unit (16) is movable vertically in relation 
to said lowerbelt unit (15a, 15b), with varying diam- 
eter of said rolls (12). 

5. A device as in claim 1 , characteris d in that said 
upper belt unit (16) and said lower belt unit (15a, 
15b), envisage a single motorization means (19) 
with related transmissions (24), sections facing 


belts (1 7, 22 and 30) of said belt units (1 6, 1 5a, 1 5b) 
moving in the same direction as arrow (25) so as to 
enclose and advance the rolls (12) and said crop 
ends (13). 

A device as in claim 1 , characterised in that said 
opening (26) is limited in size, for the passing of 
short rolls (12), by any mechanical, pneumatic or 
electrostatic maintenance system (36) of the short 
roll (12) while crossing the opening (26). 

A device as in claim 6, characterised in that said 
opening (26) is limited in size by a tongue (36), piv- 
oted (in 37) to an end in an initial part of said second 
lower belt subunit (1 5b) and normally kept raised by 
a spiral spring (38). 

A device as in claim 7, characterised In that said 
opening (26) reduced in size by said tongue (36) 
can receive and eliminate toilet paper crop ends 
(13) of short size, whereas in the case of kitchen 
towel crop ends (1 3) of larger size, said tongue (36) 
is turned downwards by said crop ends (13) en- 
gaged by a contact means (33, 35) rotating with the 
ends of lower belts (22) and able to overcome the 
elastic load of said spring (38). 

A device as in claim 1 , characterised in that con- 
tinuous lateral guides (31) are envisaged, laterally 
to belts (22, 30) of said first and second lower belt 
subunits (15a, 15b), on opposite sides which hold 
the advancing rolls (12) in line above said belts (22, 
30). 


35 10. A device as in any of the previous claims, charac- 
terised in that it envisages several upper and lower 
belts (17, 22, 30) to handle several rolls (12) and 
crop ends (13) coming out in parallel from a multiple 
cropper machine. 
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A device as in any of the previous claims, charac- 
terised in that it is combined with a kitchen towel 
and/or toilet paper cropper machine. 
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